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. . . the quality of a model is largely a
function of its fitness for purpose.
A. Saltelli
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E.g. cohesive zone models
Valid for different configuration?
Why needed?
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Damage - part of the problem or part of the solution?
FEM, deformation u:




E: Not fulfilled @ discontinuities,
e.g. cracks
Extensions:
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Continuum mechanics (CM) & FEM
Assumptions [2]:
Continuous medium
u 2x continuously differentiable
Conservation equations satisfied
...
Momentum conservation: div() + b = ü
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DLR
dlr.de  Slide 5 of 11 > Virtual Parameter Determination for Damage Tolerance Analyses of Composite Structures > Martin Rädel et al. > DLR FA Wissenschaftstag 24.10.2019
Damage - part of the problem or part of the solution?
FEM, deformation u:




E: Not fulfilled @ discontinuities,
e.g. cracks
Extensions:




Continuum mechanics (CM) & FEM
Assumptions [2]:
Continuous medium E
u 2x continuously differentiable E
Conservation equations satisfied
...
Momentum conservation: div() + b = ü
XFEM CZM Contact
DLR
dlr.de  Slide 5 of 11 > Virtual Parameter Determination for Damage Tolerance Analyses of Composite Structures > Martin Rädel et al. > DLR FA Wissenschaftstag 24.10.2019
Damage - part of the problem or part of the solution?
FEM, deformation u:




E: Not fulfilled @ discontinuities,
e.g. cracks
Extensions:




Continuum mechanics (CM) & FEM
Assumptions [2]:
Continuous medium E
u 2x continuously differentiable E
Conservation equations satisfied
...
Momentum conservation: div() + b = ü
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Cracks part of integration
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Assumption: Conservation equations satisfied
Momentum conservation:∫
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Simulation of phenomena with less modeling
Critical evaluation of peridynamics
Pre- & Postprocessing
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Critical evaluation of peridynamics
Pre- & Postprocessing Discretization Convergence [4]
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Simulation of phenomena with less modeling
Bottom-up
Stiffness, Damage & Robustness
Base FE model
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Simulation of phenomena with less modeling
Bottom-up
Determination GC : CT specimen
ISO 13586:2000(E) [7] Experiment
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Simulation of phenomena with less modeling
Bottom-up
Determination GC : CT specimen
Imperfections Results
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Comparison modeling approaches damage for comparable significance
[8], Peridynamic solution
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Simulation of phenomena with less modeling
Complex problem
Comparison modeling approaches damage for comparable significance
[8], Peridynamic solution
Reproduction physical phenomena, without additional modeling
Damage can be part of the solution!
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Conclusion & Outlook
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